A novel pigment dispersed resist system (red, green and blue), which consists of a crosslinkable acrylate copolymer, a photoinitiator, and selected pigment dispersions has been developed. The materials combine excellent resistance to solvents, acids and alkalis, good thermal stability, light fastness, high transparency, chromaticity, contrast and film uniformity with adequate sensitivity (200 mJlcm2), high resolution (<_ 10 µm) and large process margins. As the photospeed of conventional acrylate-based photopolymerizable resist systems is deteriorated in air due to oxygen induced inhibition reactions, the acrylate group was directly attached to the polymer, yielding high sensitivity even in the presence of oxygen. The application of a proprietary surfactant containing developer eliminated the formation of pigment residues after development.
Introduction
The production of color filters (CF) for liquid crystal display (LCD) manufacture is expected to develop to one of the most rapidly growing markets worldwide within the next few years.
Until today, four alternate manufacturing technologies are considered to be useful for CF production, which include (1) dye method, (2) electrodeposition, (3) printing and (4) pigmented photoresist. The dye method, which has found wide use for LCD manufacture for a long time, offers high transmittance and good color purity [1] , however, it requires many process steps and suffers from light and heat stability problems. When the dyes are replaced by suitable pigments as coloring materials, light and heat stability are significantly improved.
Consequently, the market demands have been shifted from the dye method to the above mentioned alternate CF production methods, which all employ pigments. However, in the electrodeposition method [2] , arrangement of pixels is restricted by the shape of the electrodes for electrodeposition. The printing method [3] has significant alignment and pattern shape problems. Therefore, the latter two methods do not allow to form fine dot patterns. When pigmented photoresists are employed, these problems do not occur. Thus, the use of pigmented photoresists is considered to be the most feasible method for CF production from both the technical and economical point of view.
A variety of materials have been proposed for use as pigmented photoresists, such as photosensitive polyimides [4] , chemically amplified systems composed of a phenolic resin, a crosslinking agent with N-methylol structure and a photoacid generator [5] , an acrylic polymer and an azide compound [6] , or an acrylate monomer, an organic polymer and a photopolymerization initiator [7] . 
Lithographic Evaluation
The colored photoresists were spincoated on a glass substrate (Corning 7059 glass @ 0.7 mm thickness) and prebaked on a hot plate at 80-110 °C for 1 min. The thickness of the resists were adjusted to approx. 1.2 µm. The coated layer was exposed using a high pressure mercury lamp through a mask and then developed with a tetramethyl ammonium hydroxide (TMAH) based aqueous developer 
Sensitivity
Generally a high pressure mercury lamp with strong i-, h-and g-line emission intensities was used during exposure. Figure 2 shows the sensitivity curves of CX513RGB. Thickness reduction was not observed when exposure doses higher than 200 mJ/cm2 were applied.
The sensitivity (Egi00) is 200 mJ/cm2 and CX513RGB allows for high throughput. Figure 21 and Table 1 , respectively.
White Contrast
Contrast ratios were calculated from the measured brightness of color filters placed between parallel and crossed polarizers. The contrast ratio of dyed color filters is nearly equal to that of polarizers alone, however the contrast ratio of pigment type color filters is much lower than that of polarizers and also the 
Thermal Stability
Pigmented photoresists must exhibit high heat resistance during the alignment layer formation step. Figure 22 shows the spectral change of CX513RGB before and after heating. The chromatic change (AEab*) is less than 3 after heating on a hot plate at 250 °C for 1 hr and CX513RGB show very good thermal stability.
Light Stability
The light stability of pixels is important because these pixels are illuminated with back light of LCDs. Resist samples were exposed with a Hg-Xe lamp (200,000 lx) with UV cut filter. 
Film Uniformity
Film uniformity is closely related to rheological properties. Reduction of the thixotropic properties, which was achieved by optimization of the dispersion, improved the film uniformity.
The thickness deviation on 4 inch substrates is less than ± 0.01 tm and CX513RGB have sufficient film uniformity for large sized substrates.
Conclusion
We studied an overcoat-free resist system composed of a photopolymerizable acrylate copolymer, a crosslinker, a photoinitiator and red, green and blue pigment dispersions for color filter production.
The developed materials, CX513RGB exhibit adequate resistance to solvents, acids and alkalis, high thermal stability, good light fastness, high transparency, fine-tuned 
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